Tau aggregation followed by atomic force microscopy and surface plasmon resonance, and single molecule tau-tau interaction probed by atomic force spectroscopy.
Intracellular neurofibrillary tangles, composed mainly of tau protein, and extracellular plaques, containing mostly amyloid-beta, are the two types of protein aggregates found upon autopsy within the brain of Alzheimer's disease patients. Polymers of tau protein can also be found in other neurodegenerative disorders known as tauopathies. Tau is a highly soluble protein, intrinsically devoid of secondary or tertiary structure, as many others proteins particularly prone to form fibrillar aggregations. The mechanism by which this unfolded molecule evolves to the well ordered helical filaments has been amply studied. In fact, it is a very slow process when followed in the absence of aggregation inducers. Herein we describe the use of surface plasmon resonance, atomic force microscopy, and atomic force spectroscopy to detect tau-tau interactions and to follow the process of aggregation in the absence of aggregation inducers. Tau-tau interactions are clearly detected, although a very long period of time is needed to observe filaments formation. Tau oligomers showing a granular appearance, however, are observed immediately as a consequence of this interaction. These granular tau oligomers slowly evolve to larger structures and eventually to filaments having a size smaller than those reported for paired helical filaments purified from Alzheimer's disease.